A DNA polymorphism influencing alpha(1,2)fucosyltransferase activity of the pig FUT1 enzyme determines susceptibility of small intestinal epithelium to Escherichia coli F18 adhesion.
The alpha(1,2)fucosyltransferases (FUT1 and FUT2) contribute to the formation of blood group antigen structures, which are present on cell membranes and in secretions. In the present study we demonstrate that both FUT1 and FUT2 are expressed in the pig small intestine. FUT1 polymorphisms influence adhesion of F18 fimbriated Escherichia coli (ECF18) to intestinal mucosa, and FUT2 is associated with expression of erythrocyte antigen 0. The FUT1 polymorphisms result in amino acid substitutions at positions 103 (Ala-->Thr) and 286 (Arg-->Glu). Tightly controlled expression of the FUT2 gene results in either an abundance or an absence of mRNA in small intestinal mucosa. ECF18-resistant animals were shown to be homozygous for threonine at amino acid 103 of the FUT1 enzyme. Susceptibility to ECF18 adhesion appeared to be solely dependent on the activity of FUT1 in intestinal epithelia. In intestinal mucosae of ECF18-resistant pigs which expressed FUT1 but not FUT2 RNA, the levels of alpha(1,2)fucosyltransferase activity were significantly lower (28- to 45-fold, P<0.001) than in susceptible pigs. Moreover, lysates of CHO cells transfected with FUT1 constructs encoding threonine at amino acid position 103 also showed significantly reduced enzyme activity compared with constructs encoding alanine at this position. Our genetic and enzymatic studies support the hypothesis that the FUT1 enzyme, and particularly the amino acid at position 103, is likely important in the synthesis of a structure that enables adhesion of ECF18 bacteria to small intestinal mucosa.